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The ^ects of exposure to environmental tobacco smoke on pulmonary function were assessed in 
2 J subjects with asthma who claimed respiratory complaints (cough shortness of breath and 
chest tightness) on previous exposure to cigarette smoke. Exposure to mechanically produced 
tobacco smoke was performed in a static inhalation chamber for two 2*hour intervals at two 
thstinct smoke levels (as measured by carbon monoxide, nicotine, and particulate levels), Sevmp 
ef die ll smoke-challenged subjifts experienced a sigyijfiaua (>2Q%) dedme in FEV, dttrbsi^ 
passive exposure to tobacco smoke. One cf these seven subjeas was nonatopic, whereas a second 
sidtject had a negative resportse to methacholine challenge. The smoke<halienge responses 
were reproducible in all seven reactive subjects. Increasing concentrations of tobacco smoke 
failed to elicit pulmonary changes in previously challenged, unreactive or smoke-tolerant** 
subjects . There was no association between a positive smoke challenge and the presence of serum 
JgE antibodies andlor a positive immediate wheal-and-flare skin test to a tobacco leaf extract. 
Collectiveiy, these studies document a sign^icant decline in pulmonary function in asg^staraUd 
percentage (33%) of a popuk^on of **smoke^sensitive^ subjects with asthma expos^^ ^ * 

environmental tobacco smoke'^ The data also dissociate this effect from tobacco-leaf 
hypersensitivity, (J ALLERGY CZiN /MWt/.voL 7i955;^2.iJ7-5j 


Results of several I attempts to define the effects of 
passive cigarette-smoke exposure on limg function in 
subjects with asthma have been contradictory. In some 
studies, no subjects with asthma expenenced signif- 
icantdcclines in pulmonary function/* * but in another 
study^ subjects with asthma demonstrated a significant 
(>20%) fall in FEV, after exposure to ETS.^ Certain 
limitations in study design presumably contribute to 
the discrepancy in results obtained from these previous 
studies. Therefore, we designed the present study to 
address these criticisms and answer the question, Can 
exposure to tobacco smoke produce a significant de¬ 
cline in pulmonary function in **smoke-scnsitive*' sub¬ 
jects with asthma!? 
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Abbreviations used 
ETS: Environmental tobacco smoke 
TLE: Tobacco-leaf extract 
CO: carbon monoxide 


MATERIAL AND METHODS 
Subj^s 

Twenty^ne adult subjects with asthma who claimed ex¬ 
acerbation of their asthma on ETS exposure were recruited i 
for study. Study subjecu ringed in age from 211 to 50 years 
and included 16 ferine and five male subjects. Participants 
were chosen from respondents to a newspaper advertisement 
announcing the study. The absolute criterion for selection 
was a diagnosis of asthma that subjectively was exacerbated 
by exposure to ETS (i.e., *'Smoke-$ensitive^' asthma). The 
diagnosis of asthma wasmade previously by the subject's 
personal i physician i Thirteen subjects were nonsmokers and 
eight were exsmoken (cessation of smoking more than 
1 year). All 21 subjects claimed chest symptoms (chest 
tightness, , shortness of breathi and cough) on exposure to 
ETS. Nineteen of the 21 subjecu were atopic with asthma, 
as defined by immediate wheal-and-flart skim test reactivity 
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to two or more common inhalant allergens from a skin test 
panel of 20 common seasonal and environmental allergens 
(eig., house dust, mite, ragweed; grasses, and trees). Nine¬ 
teen subjects had a positive methacholine challenge and'two 
, ^b iect^ did noiL The methacholine challenge test was con¬ 
ducted by delivering sequemial doses of methacholine in 
phenol-buffered saline solutioni(0.06.0 12.0.25; 0.50.1.0. 
2.0. 4 0. 810. I6 j 0, and 32.0 mg/ml) via mouthpiece with 
a DeVilbiss (DeVilbiss Co.. Somerset. Pa.) No. 45 nebu¬ 
lizer. Each nebulizer was attached to compressed air at 20 
psii producing, with the air vent closed, an outlet flow of 

II. 0' ± 0.1 L/min. The length of each nebulization was 
controlled by a nebulization i dosimeter (Rosenthal-French 
dosimeter Johns Hopkins University. Baltimore. Mdi) at a 
setting of 0.6 sec per inhalation. The mean output for each 
nebulizer varied between 43.3 and 47.1 m>I of solution per 
hve inhalations with an intrand)ulizer variability between 
0 9% and 5:3%. Subjects wore noseclips during methacho¬ 
line challenge Each dose was delivered during 2 minutes 
of normal tidal breathing. The FEV, was determined with 
a Pulmonaire (Jones Medical Instrument Co.. Oak Brook. 

III. ) spirometer at 0.5 and 4 minutes after each dose. If at 
either time there was a 20% or more fall in FEV,, from the 
baseline prechallenge value, the test was terminated. If the 
FEV, did not decrease by this amount; then the next dose 
was delivered. The cumulative dose of methacholine that 
corresponded to a 20% decrease in FEV, was determined 
by linear interpolation of the I4st two points on the dose- 
response curve .* This provocative dbsc of methacholine that 
causes ai20% decrease in FEV, is the PD». 

Cigirette smoke-inhalation challenge 

The general challenge protocol consisted of an initial 
history and physical examination of the study subjects and 
their completion of a questionnaire regarding smoking hab¬ 
its. symptoms of asthma, and atopic background together 
with symptoms experienced on exposure to ETSl After al¬ 
lergen skin testing and methacholine challenge, the 21 sub¬ 
jects were scheduled i for cigarette smoke ^inhalation chal¬ 
lenge Panicipants were instructed to avoid theophylline and 
oral sympathomimetic medications for 24 hours before chall 
lenge. Inhaled bronchodilktors were stopped 8 to 12 hours 
^ before each test, in accordance with established guidelines.* 
Only three subjects were taking oral or inhaled steroids 
(prednisone. 7.5 mg each morning, orbeclomethasone. two 
puffs four times daily), and this medication was withheld 
the morning of challenge. All subjects underwent cigarette- 
smoke challenge while their asthma was **stable*' (ile.. no 
recent [less than 3 months] asthma hospitalizations, 
upper respiratory tract infections^ or significant adjustments 
in I asthma medications). 

After informed consent, as outlined by the Tulane Uni¬ 
versity Human Investigation Committee, the subjects en¬ 
tered a static inhalation i chamber (12 by 7 by 11 feet) in 
which a temperature of 21* G and relative humidity of 50% 
were maintained: Baseline puiinonary function testing 
(FEV,. FVC, and peak flow) was performed in the chamber 
with a Pulmonaire spirometer and Wright peak-flow meter. 
The subjects were then exposed for 2 hours to the cigarene^ 


smoke paniculate level of approximately 400 cpm produced 
initially by igniting two cigarettes and. subsequently; by 
lighting additional cigarettes in ord^r to maintain (his level. 
Cigarettes (IR2F research cigarettes, American Tobacco In^ 
stitute) were **smoked” via' a BdrgwaJdt fully automa¬ 
tic smoking machine (Heinrich Bbrgwaldt. Hamburg, 
WestOermany). In general. 7 to 10 cigarettes were ignited 
and burned during this ^low-leveT’ exposure . Triplicate mea¬ 
surements of FEV, were obtained at 30-minutc intervaJs 
diiring cigarette-smoke challenge Data are expressed as the 
singlb best effort to the three determinations for each time 
interval. Routinely, there was <5% difference in FEV,, 
among; any three determinations. If a significant (>20%)> 
decline in FEV, was not induced by this first challenge, the 
subjects were allowed to exit the chamber, rest for a period 
of 30minutes, and chen reenter the chamber for a second 
smoke challenge of 2 hours. This second ‘'high-l^ver' ex¬ 
posure began by igniting four cigarettes and subsequently 
burning additional loigarenes to maintain a cigarette smoke - 
particulate level of approximately 800 cpm. A total of 15 
to 19 cigarettes was burned to maintain i this ’high-level ' 
exposure. If a significant decline in FEV; did not occur after 
this second challenge, the subjects were allowed to ex it from 
the chamber, and the challenge procedure was terminated. 
Those subjects who experienced:a significant fall in FEV, 
were removed from the inhalation chamber and adininistered 
a nebulized treatment with metaproterenol and/or a sub¬ 
cutaneous injection of epinephrine followed by repeat pul¬ 
monary function testing. Alllsubjects were allowed to exit 
the chamber and terminate the challenge if at any time the 
exposure conditions became intolerable. No subject re¬ 
quested termination of the challenge. 

Quantitation of elgaratta-smoke exposure 
during mhalktion challenge 

The level of cigarette-smoke exposure during broncho^ 
provocation studies was detennined by measuring the CO i 
nicotine, and total paniculate levels in the inhalation cham¬ 
ber during challenge with ‘low-level” and “high-level” cig¬ 
arette smoke. Both mainstream and sidestream smoke were 
produced: Mainstream smoke was passed through a tube 
packed with glass fiben, thus removing some of the panic¬ 
ulate phase but presumably little of the gas-phase compo¬ 
nents, such as CO and nicotine . Aictxxtie paniculate Ibvels 
were used as the primary indicator of smoke concentration 
and were continuously monitored with a Sibata (MDA Sci^ 
entific, Lincolnshire. III.) model P5H2 light-scattering aero¬ 
sol indicator Sample air was constantly pulled through the 
aerosol monitor with an external vacuum pump and critical 
orifice oper^g at a flow rate of 0.43 L/min. The paniculate 
target levels as measured by this instrument were 400: 8(X). 
and. in a selected population of subjects. ]6(X) cpm for the 
2, 4, and 8 cigarette challenges, respectively. 

In addition I to continuously monitoring the paiticuljue 
levels with the light-scattering instrument, integrated sam¬ 
ples were collected for gravimetric quantiution of partic¬ 
ulate concentration: Samples were collected during the en¬ 
tire 2-hour challenge period with 37 mm type FA nonstick 
filters (Millipore Corp., Bedford. Mass.) contained in two- 
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TABLE L Characterization of smoke-chailenge atmospheres 


——^ 


Smoke level 


•Low-Wivtr 

*High4ever 

*Ultri-high lever 

Noj cigarettes smoked 

If 

tA 

17.0 :£ 2.5 

28.6 ± 5.7 

Concentration GO (ppm) 

8.7 ± 1.7 

13.3 - 3.2 

14,1 2: 4.8 

Aerosol (cpm) 

439 i 53 

oo 

If 

1742 ± 147 

Aerosol (jig/m^) 

852 ± 52 

1421 e: 300 

ND 

Nicotine (|ig/m*) 

1180 s 44 

439 s 121 

ND 


ND « not done 


piece polystyrene cassettes. Flow rate throi^h the filters 
was IL/min with SKC (SKC, Inc.. Pittsburgh. Pa ) modeI 
224 constant flow pumps. The filters were weighed before 
and after sampling on either a Mettler model H51AR (Met- 
tier Instrument Gbrp., Highsiown. N.J.) analytical balance 
or a Cahn electrobalance (Cahn Instruments Inc.. Cerntos^ 
Calif ), and the gravintetric concentration of airborne par> 
ticulate was calculated! in units of micrograms per cubic 
meteri Additionally^ several filters were desorbed!with‘4.0 
mil of methanol after weighing. The optical density of the 
methanol solution was measured at a wavelength of 325 nm 
with 1 cm quartz spectrophotomctric cells. The absorbance 
was then correlated with mass of collected particulate and 
used to estimate the gravimetric concentration of selected 
filter samples. 

CO levels were monitored with a Mlran (Foxboro Co., 
Foxboro. Mass.) IA gas infrared spectrophotometer The 
instrument was operated!at a wavelength of 4.7 |tm with a 
path length of 20.25 m. The manufacturer's calibration facr 
tor was used to convert optical absorbence measurements 
to pans per million concentration units. Before the gener> 
ation of smoke in the inhalation chamber, the instrument 
was zeroed with room air; ihus^ the observed GO levels 
represent the amounts generated via smoking over and above 
the normal background ambient levels of: CO 

Quantitation of airborne nicotine levels was based on the 
method i of National Institute for Occupational Safety and 
Health.^ Samples were collected on commercially available 
^ XAD-4 sorbent tubes (SKC, catalog No^ 226-30-11-04) at 
a flow rate of 0.1 L/ mih. Sample duration was limited! to 
I hour. After sampling, the XAD-4 tubes were desorbed 
with 1.0 ml of 0.01% triethylamine in ethyl acetate plus 50 
pil of a quinoline solution 00.0 p.l/m]lin ethyl aceute) 
added as an internal standard. The samples were analyzed! 
by gas chromatography on a Hewlett-Packard model !5880A 
chromatograph (HewlettrPackard Coi. Palo Alto, Calif.) 
with a nitrogen-phosphorus detecton The column i was a 
fused silica capillary, 30 m by 0.53 mm. coated with a 1.5 
Itm film of DB^5 (5% phenylmethylpolysiloxanc. Ji& W 
Scientific. Inc., Rancho Cordova, Calif .)j The carrier gas 
was helium at a flow rate of 15 ml/min. Oven temperature 
was iprograrnmcd from lSCT C to 175® G at 5® G per minute, 
with no initial hold! time. The injector temperature was 
250^ C. Injection volumes were 2:0 m>L The ratio of the 


areas of the nicotioe and quinoline peaks was compared to 
a standard curve generated from serial dilution of a nicotine 
stock solution for quantitation. 

Skin and HAST testing with TLE 

All 21 subjects were prick skin tested with a commerciall 
TLE (Greer Laboratories, ,Lenoir. N.C.) and a TLE prepared 
in our Uboratory from the tobacco contents of research 
cigarenes (IR2F) provided by the Tobacco Institute .* Briefly, 
the tobacco was suspended' in sterile 0.1 nrK)l L of 
phosphate-buffered saline (pH 17.4!) and mixed overnight at 
4® C. The suspension was centrifuged at 1400 g for 15 
minutes, and! the supernatant was dialyzed! against either 
distilled water or borate buffcr(0.2 mol L, pH 8:0) for use 
in the RAST. Direct RAST was performed with the use of 
CNBr-aciivatcd paper disks for the detection of JgE anti¬ 
bodies to TLE." For the RAST. antigen was coupled to disks 
at I mg per disk. For the test. 100 ^1 of the subject s serum 
was incubated overnight with an allergen disk. After wash¬ 
ing with physiologic saline, disks were incubated overnight 
with 100 ^Ll of ‘“^Mabcledi ami-lgE antiserum (Kallcsud 
Laboratories, Austin. Texas) (25.000 cpm). washed with 
saline to remove uruieacted materiall and counted in a Beck¬ 
man (Beckman Instruments Inc,.. Irvine. Galif.) gamma 
counter to determine radioactivity in counts per minute 
bound to the disks. For evaluation of results. a R AST percent 
binding was obtained!by dividing the counts per minute of 
test disks by counts per minute of '"1-labcled anii-IgE added i 

RESULTS 

Quantitation of cigaratte-smoke exposure 
during inhalation challange 

Before inhalation challenge, the ‘‘level” of tobacco^ 
smoke exposure in the environmental chamber was 
quantified after the initial combustion of either two or 
four cigarettes (“lowpdosc'’ and'“high-dose” levels). 
For a selected population of subjects* the room was 
fillbd with cigarette smoke generated by initially ig¬ 
niting eight cigarettes. 

The means and standard deviations of the paramr 
cters used to characterize the smoke challenge at¬ 
mospheres are listed in Tabic I. Good correlation was 
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RG. Vi Percent decline imfEVi of 21 '’smoke-tensitive*' subjects with esthme. Each b^r graph 
represents the greatest decline from baseline PEVt during "high-levet” and/dr ‘'low-lever chal¬ 
lenge. Briefly., the change in FEVi represents the best effort of three determinations of FEV. 
obtained 'at 30-minute intervals during a single or two 2-hour passive cigarette-smoke exposures 
and recorded during the time interval of maximal decline from baseline FEV, (see text for details)! 


observed between the number of cigarcncs and the 
two measures of particulate matter as well as the nic^ 
otinc level. A relatively poor correlation was found 
with the CO levels. 


Symptoms and pulmonary*functi6n changes 
during ETS exposure 


Jnitatioa was experiei^ by all tested sub- 
ache were.4|dso.^fX]— 





FEV,. 


_ Seven of thej 21 ^s sul]9ects dem- 

4ytra^ajiig(^ M in FEVidCtt |)as^e 

exposm ibci^^ Peakexpine^ 

flow nues and FVC ddmoastn^ 
and 1^1^ was^ good ^»mlad^ 

FEVf and peak flow rates. There was no association 
between severity of asthma as judged by baseline 
FEV,, PDsof medications required to control disease, 
or number of hospitallziuioQS per year and the occur¬ 
rence of a positive ciganette-siiK^e challenge (Table 
II): Two of these reactive subjects responded to the 
initial “low-lcvcr’ cigarette exposure (total of eight 
cigarettes burned in 2 hours), whereas the remaining 
five subjects reacted to the second “high-lever cx^ 


posure only (total of 16 cigarettes burned in 2 hours). 
The results of two of these positive smoke challenges 
are depicted in Figs. 2 and 3. The positive response 
produced 90 minutes during smoke inhalation (f^ow- 
IfeveD in a “smoke-sensitive” subject with asthma is 
illustrated in Fig. 2. FEV, declined to 50% of baseline 
at 2 hours of smoke inhalation. This response was 
completely reversed within 15 minutes of administra¬ 
tion of epinephrine and metaprotcrenoll indeed^ FEV, 
improved above baseline, suggesting a degree of pul¬ 
monary obstruction before the inhalation of cigarette 
smoke* The response elicited in a subject who was 
unreactive to methacholine challenge on both of two 
distinct testing days (6 months apart) is illustrated in 
Fig. 3. In this subj^; a significant decline in FEV, 
occurred 30 minutes after “high-lever* tobacco-smoke 
exposure. All seven smoke*reactivc subjects reversed 
their pulmonary obstruction after administration of a 
hronchodilator (metaprotertnoi and/or epinephrine). 

E^xperiencedsim- 

4 didlenged^ with bn subsequent days 

(dau not pnesente^^^ 

Fourteen of the 21 subjects with asthma who 
claimed worsening of their asthma on exposure to 
cigarette smoke before challenge did not experience 
a significant fall in FEV, (Fig* 1). All 14 subjects 


10 

CO 

% 

s 
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TABLE H, Characteristics of cigarette smoke-sensitive subjects with asthmai 



Smoka-challangi potitivt 



Smokttchalltnge nagative 


—Pti Noi 

Age/Sax 


«>*.• 

Pt. No. 

Aga/Sdx 

Madi 

i*o»r 

1 

39/M 

T,B,A,S 

0.3 

8 

42/F 

T 

8.0 

2 

34/F' 

T,B,C 

2.0 

9 

39/F 

. B 

2.3 

3 

50/F 

B 

12:0 

10 

24/F 

B 

1.0 

4 

34/F 

B 

Neg 

11 

33/F 

B 

60:0 

5 

34/M 

T.B,A 

1.8 

12 

311/M 

B 

Ncg 

6 

38/F 

T*B 

06 

13 

26/F 

T,B,S 

50.0 

7 

42/F' 

T,B,S 

3:8 

14 

33./'F 

B 

5:0 





15 

39/'M 

B.A.C 

1.3 





16 

26/'F 

B 

8:0 





17 

34/'F 

T.B 

8:0 





18 

21/F 

T,B 

0.8 





19 

25/M 

T 

50 





20 

25/F 

T 

5.0 





21 

25/F 

B 

0.8 

Pt « paiient; 

meds « medications; 

T • theophylline; 

B • 

bronchodilator (sympathetic); A « 

antihisumine; S 

■ steroid; C * 


cromolyn; ncg * negative; 

•Cumulative dose of methacholihe in breath units One breath unit equals one inhalation of a dosimeter-delivered puff of amethacholinc 


solution of concentration 1 mg/ml. 


tolerated exposure to both “low-lcvcr" and **high- 
Idvei" cigarette smoke. Five of these subjects related I 
such a strong history of cigarette-smoke sensitivity 
that they were rechallenged on a separate dhy to “ultra- 
high" levels of cigarette smoke produced by burning 
approximately 24 cigarettes in a 2-hour period (par¬ 
ticulate level, 1600 cpm). Again, none of these five 
subjects experienced a significant fall in FEV, on 
cigarctic-smokc exposure, 

HAST and skin teat reactivity to TLE 

TLE reactivity was assessed in all 21 subjects. Ten 
of the 21 study subjects demonstrated positive wheal- 
and-flare skin test reactivity (a wheal diameter 3 mm 
greater than saline-induced control wheal) to both a 
commercial TLE and one prepared in our laboratory, 
fiera from seven of these subjects were reactive by 
RAST to TLE (Table III). There was no association 
between skin test or RAST reactivity to TLE and the 
induction of a positive cigarette-smoke challenge. 

DISCUSSION 

This study was designed to answer whether expo¬ 
sure to tobacco smoke produces a significant decline 
in pulmonary function in subjects with asthmai Al¬ 
though at least three previous studies have examined 
the effccu of ETS on both pulmonary function and 
airway reactivity in subjects with asthma, their con¬ 
flicting results together with important limitations in 
study design prompted the present analysis. 


Shephard el al.‘ assessed the symptoms and airway 
responses of a group of 14 adults with asthma pas¬ 
sively exposed! to controlled concentrations of ciga¬ 
rette smoke. Smoke exposure consisted of a single 
2rhour passive exposure to cigarette smoke produced 
by igniting a total of seven cigarettes. These exposure 
conditions generated and maintained a GO concentra¬ 
tion of 24 ppm above ambient and a suspended par¬ 
ticulate concentration of 2 to 4 mg/m* . Changes of 
pulmonary function were slight in all exposed sub¬ 
jects* and dynamic lung volumes, including FEV,, 
were unaltcrcdL Significantly, only four of the 14 
tested subjects claimed respiratory sensitivity to cig¬ 
arette smoke before challenge . 

Dahms ei al.^ exposed 10 subjects with bronchial 
asthma and 10 control subjects to sidestream cigarette 
smoke for 1 hour in an environmental chamber. Sub¬ 
jects were exposed! to cigarette smoke that produced 
a CO level of 15 to 20 ppm. The group with asthma 
demonstrated a significant linear decrease in pulmo¬ 
nary function during this exposure. After 1 hour, FEV, 
decreased 21% in the subjects with asthma. The con¬ 
trol subjects demonstrated no change in pulhionary 
function when they were exposed to identical condi¬ 
tions. Unfortunately, only group mean data were re¬ 
ported, and it is not possible from the data to determine 
if all or only a fraclibn of the group with asthma 
experienced a ^20% decline in FEV,. 

Recently, Wiedemann et al,^ studied the acute ef¬ 
fects of I hour of passive cigarette-smoke exposure 
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FIG. 2. Oacline in baseline FEVi produced during "low* 
lever smoke: exposure in b ^'smoke-sensitive'' subject 
with asthma. C/Vr/es represent the highest ofthree deter* 
minations of FEVt at each time interval during smoke chal¬ 
lenge. BD, point of time of adhiinistfation of bronchodt* 
lator. 


(GO kvel 40 to 50 ppm) on lung function and airway 
reactivity of nine adults with asthma. Six of the nine 
subjects with asthma claimed that cigarene smoke 
''bothered*' their asthmai ETS exposure produced no 
significant change in expiratory flow rates and a small 
decrease in nonspecihc bronchial reactivity. 

All the above studies possess similar characteristics 
of their patient population and study design that differ 
significantly from our study. First, these earlier studies 
used relati vely small numbers of subjects with asthma, 
of which only a fraction complained lof worsening of 
their asthma on passive exposure to cigarette smoke. 
Of even greater consequence , however, previous chal^ 
lenge studies have been limited in that only a sin¬ 
gle 1- or 2-hour exposure to tobacco smoke was 
performed. 

The present study challenged 21 ''smoke-sensitive** 
subjects with asthma, many of whom were challenged 
with cigarette smoke on multiple occasions. All seven 
of the "smoke-reactive" subjects were lechallenged 
on separate days and demonstrated reproducible de¬ 
clines in FEV|. Similarly^ five of the nonreaciivc 
"smoke-tolerant" subjects with asthma were chal- 


w. ALL&PGt^'CL N MMLNCL 
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lenged multiple times at varying smoke concentrations 
with no change in FEV,. Perhaps the most important 
jUkd distinctive feature of our study design was the use 
of: two 2-hour eiqxisures during smoke challenge . Ih- 
'deed, if length of expraim similar to previous studies 
^ngle, 1% or 24pm^chaUengcsl the 

mesent study, none ^ ju most two of the seven 
^iDoke-ieicdve^ icft>|ects^ have 

#een identified. No subject experienced a ^^ificant 
fall in FEV| during first hour of challenge ,yand 
five subjects were reactive to only the 2-hour "^gb- 
Jevel^ challenge, dearly, ip our study, Ibngth of ex- 
p(»ure to ETS rei^csents an important parameter tm 
denning "smdcc reactivity.** 

Challenge conditions (length and "lever* of expo¬ 
sure to cigarette smoke) designed for the present study 
appeared adequate to distinguish subjects whose 
asthma was exacerbated on exposure to cigarette 
smoke. Indeed, five subjects who did not experience 
a significant'fall in F£V, undbr standard challenge 
conditions were exposed to levels of cigarette smoke 
that produced a paniculate level of libOO cpm f twice 
the original "highrlevcl**):. None of these subjects ex¬ 
perienced a significant decline in FEV,. It is imponant 
to note that use of the phrases ‘‘low-levci** and “high- 
kvel** to characterize the smoke environments used 
for challenge studies reflects levels of smoke exposure 
relative only to this studyi These exposure conditions 
were representative ofmodcraie to high **real-world** 
smoke-exposure: environments. VirtuaJly all'the sub¬ 
jects with asthma, however, believed that they had 
been exposed to similar environmentaf conditions in 
the pasti 

Nicotine is generally considered to be the best 
marker for ETS, since there are no significant non¬ 
smoke sources of the material.* Both CO and panics 
ukte levels demonstrate significant contributions from 
normal ambientievels independent of smoking; In our 
experiments, background CO has beem factored) out 
of our measurements by zeroing: the infrared monitor 
with challenge room air before smoking. Paniculate 
levels do, however, reflect a contribution from normal 
background levels. 

The paiticulkte levels of 852 and 1421 |xg/m^ for 
the "low** and "high** level exposures, respectively, 
are within the upper range of levels identified in var¬ 
ious surveys of taverns and game halls.’ Likewise, 
the nicotine levels are also in the upper range of con¬ 
centrations identified in public pieces (approximately 
1 to 100 M-g/m^), although most of these measure¬ 
ments arc in the range of 10 p.g/m^!* 

The CO Ibvcls measured during the challenges arc 
comparable to measurements madb during many sur¬ 
veys of public facilities. However, these arc charac- 
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fIG. 3. Dacline in baealina PEVi produced during and *high-lavar 

axpotura to tobacco amoka. Circf^s raprasant tha highatt of dtraa datarminationa of FEVi at 
aach time intarval during amoka challanga. 60, point of tima of adminiatration of bronchodiiator. 


terized by variable results and are usually significantly 
influenced by background levels of CO produced by 
automotive emissions and other sources of combus¬ 
tion. Overall. the data indicate that the smoke levels 
generated for the challenge testing are considerably 
higher than normally found in such places as restau¬ 
rants and offices but are within the range reported in 
crowded, poorly ventilated taverns^ sports arenas^ and 
closed automobiles. 

The gradual declines in FEV|, recorded in all seven 
cigarette smoke-reactive subjects differ from both the 
early and late asthmatic responses indiiced by classic 
allergen inhalation testing. Accordingly, the mecha- 
nism(s) of cigarette smoke -indiiced bronchospasm re¬ 
mains unclear. Preliminary studies in our laboratory 
have failed to demonstrate an increase in serum his^ 
tamine level in subjects with a positive smoke chal¬ 
lenge. The contribution of neural padiways or ‘‘psy¬ 
chologic overlay** in the initiation of cigarcnc smoke ^ 
induced asthma cannot be excluded in the present 
smdy. Cigarette smoke might trigger emotional I re¬ 
sponses that may serve to aggravate an already ex¬ 
isting respiratory problem. Although it is impossible 
to mask the smell of cigarette smoke and control for 
the psychologic effects of cigarette-smoke exposure, 
we did perform sham exposures by placing the sub¬ 
jects in the inhalation chamber and measuring FEV, 
diiring a 2-hour interval. No significant declines in 
FEV, were recorded in any of the subjects ddring this 
mock challenge. 

Nineteen of the 21 subjects with asthma challenged 
in our study were atopic. Ten subjects demonstrated 
immediate prick skin test reactivity to both a com¬ 
mercial TLE and an extract prepared in our laboratory 


TABLE III, Skin test and HAST reactivity 
to TLE 


Pt. No. 

ST* 

RASTt 

Smoko 

ohollongo 

1 

-1- 

4.4 

+ 

2 


3.5 


3 

-f 

3.8 


4 

+ 

7:3 

- 

5 

-1- 

3.8 

- 

6 


12.5 

- 

7 

-1- 

9.6 

- 

8 

-k 

6 6 

- 

9 


4.4 

- 

10 


4.3 

- 

M 

- 

1.2 

-1- 

12 

- 

0.8 


13 

- 

1.3 

-h 

14 

- 

1.3 

■¥ 

15 

- 

1.2 

- 

16 

- 

1.1 

- 

17 

- 

0.6 

- 

18 

-■ 

0.4 

- 

19 

- 

1.2 

- 

20 

- 

0.9 

- 

211 

- 

1.2 

- 


^Immediate skin test reactivity. 
+RAST percent binding 


fix>m the tobacco contents of research cigarenes. Sera 
from seven of these lOskin test^rractive subjects were 
positive by RAST to TLE. It has been suggested by 
results from at Idast one previous study'® that tobacco- 
leaf reactivity is associated with cigarette-smoke sen¬ 
sitivity. This conclusion; however, was based on the 


Source: https://www.industrydocunnents.ucsf.eclu/docs/shnxOOOO 
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results of subjective improvement after immunother¬ 
apy with TLE and did not include objective measure¬ 
ments of benefit. In the present stud^, we found no 
^ con-elation between the presence of a positive RAST 
and/or immediate skin test reactivity to TLE and' a 
significant decline in FEV, on cigarette-smoke chal¬ 
lenge. Therefore, these results do not suppon the use 
of TLE reactivity as an aid in the diagnosis of cigarette 
smoke ^sensitive asthma. 

The tobacco plknt belongs to the botanical family 
Solanaceae. Several foods, such as potatoes, toma¬ 
toes, eggplants, and green peppers, are also members 
of this botanical family; The tobacco leaf is a heter¬ 
ogeneous mixture of proteins, and there are multiple 
combustion products of tobacco that increase the com¬ 
plexity of antigen analysis. There are >2000 partic¬ 
ulate, gaseous, and semivolatile components in to¬ 
bacco smoke.’* Therefore, defining the association of 
tobacco-smoke antigens/allergens with allergic res¬ 
piratory disease must await the identication/isolation 
of appropriate substances for patient testing. 

The results of diis s^y deironstrate that a si^if- 
kam per^mageif33^^ 
claim worsensing 
to ETS ®3qKirieiKe"a dccliire 
/ challenge. The reason(s) that the remaining two thirds 
of **smoke-scnsitivc” subjects with asdima do not ex¬ 
perience objective changes in pulmonary function on 
exposure to ETS remains to be answered. It is c^ 
ceivable that additional influences on pulimma^ fuK^ 
tion (exercise or ^hol) may contiibure fb 
changes in associl^ wdfli ETS expcitlre.’^ A typical 
example would be subjects with asthma who are danc^ 
ing and/or ingesting dcohol in a smoke-filled night¬ 
club. An analysis of these additional, potentially ag¬ 
gravating influences is currently under investigation. 


We thank Mr. M. Connor and Dr. M. Ogden of R. 1. 
Reynolds Tobacco for assistance in the development of an¬ 
alytical methods for particulate matter and nicotine, and 
Josephine D. Stankus and Byron Lockhart for their expert 
technical assistance. 
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